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This document presents some preliminary ideas for the development of Flamma, a configurable multi-
biomass combustion system controller for industrial boilers and burners.

The physical architecture is based on a set of DIN-rail modules that can be combined to meet the needs
and complexity of different boilers and burners. The main local management interface is a user friendly
touch-screen with a graphical view of the system, meter bars, etc.

A full collection of inputs are available covering different types of temperature sensors, ignition detectors,
fuel level meters, air flow and pressure transducers, motor feedbacks, and other general inputs. The
system includes outputs to drive several modulated fans, fuel feeding and ash removing augers, water
pumps, ignition resistors, jet cleaners, etc. Other higher power motor drives, or other standard industrial
devices can be fully integrated through the ModBus expansion module.

Integrated professional algorithms deliver a modulated output control, optimal combustion regulation by
precise oxygen measurement, recirculated flue gas control, fuel storage management, etc. Also several
burnback prevention strategies and other safety systems are included for a safe and reliable operation.

Communication interfaces are available for full Internet management, SCADA integration, multi-boiler
staged operation, District Heating Plant (DHP) and Build Management Systems (BMS) integration and so
on.
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Flamma CTRL
Main Controller Module
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The CTRL unit is the heart of Flamma's expandable biomass combustion system. Based on a 32 bit
powerful microcontroller, it provides reliable and efficient combustion control algorithms for boilers and
burners fed on variable types of solid fuel such as pellets, firewood, almond shells, olive residues,
sawdust, etc.

Flamma's flexible architecture adapts to different industrial combustion systems by adding the required

functions, interfaces and modules through the high speed FlaBUS port. For basic, low and medium power
systems, the CTRL unit is fully functional itself.

Inputs

e 1GS Thermocouple flue GAS temperature input.

e 2WT NTC supply WATER temperature input.

« 3FR Thermocouple FURNACE combustion temperature input.

e 4FL  Optic FLAME detector input.

« xIN 2 extra multi-purpose inputs (ON / OFF / ANALOGUE LEVEL).

Outputs

* 1FN Main FAN voltage level TRIAC controlled output.

« 2FU FUEL feeding auger duty cycle controlled output.

+ 3IG IGNITER on/off output.

« xOU 3 extra multi-purpose outputs (ON / OFF / VOLTAGE LEVEL / DUTY CYCLE)

Features

* The system is controlled through a friendly graphic interface available by means of the LCD port
for the external touch panel colour screen (recommended option). The front character display also
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enables a simple -but full- control of the system.

» The USB COM port allows for a personal computer connection. The USB MEM port allows for
configurations, installation parameters and firmware to be downloaded and uploaded.

*  The MODEM connection is for a GSM/GPRS point to point modem remote management.

* The LAN connection can be used for plant field LAN management, Internet access (PC, tablet,
mobile...), SCADA integration, etc.

e The unit is powered by an external DIN-rail 5V DC power supply unit. This DC supply also feeds
the FIaBUS, so expansion modules are directly powered by the system bus.

* An internal battery allows for proper operation of the controller during brown outs, short power
cuts, and provides for power failure messages and procedures.

* MOK is meant to be connected to the mains power line, so in case there is UPS system, the
controller knows the network power is down, and takes care of the situation properly.

*  The unit works under world wide power network systems (100 to 240 VAC 50/60 Hz).
e DIN-rail EN 50022 mounting, 9 units wide. Outside dimensions: 157 x 86 x 60 mm.

Bloc diagram
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Flamma LMBD

Lambda Probe Interface
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The LMBD lambda probe interface module integrates real time oxygen level sensing for a high
performance combustion control. Flamma's algorithms, based on lambda sensing, provide for a high
efficiency, low emissions, stable process, required for medium and high power industrial boilers and
burners.

The real time oxygen level (lambda value) can also be checked, or the set-point can be trimmed at any
time, through the local screens and remote management systems. A voltage output is also available at

the LMBD module for test purposes.

Features
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For a wideband ZrO2 dual cell limiting current Nernst type probe.
Six wire interface.

Typical A range: 0,65 ... « (depending on probe model).

Pump current regulation.

Lambda output value amplifier and digital converter.

Nernst cell reference voltage source.

Internal resistance (Ri) measurement for temperature control.
Probe heater regulation.

Output lambda voltage range: 0 ... 4 V

Diagnostic of sensor lines.

Automatic calibration.
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* FlaBUS daisy-chain connection for communications and power supply.

» Configurable FlaBUS address for multiple probe systems.
e DIN rail EN 50022 mounting, 2 units wide. Outside dimensions: 35 x 86 x 60 mm.

Bloc diagram
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Flamma IOEX
Input Output Extension Module
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The I0EX provides for an extra set of configurable inputs and outputs. Several IOEX modules can be
added to the system depending on its complexity.

Inputs

* Six configurable inputs for thermocouples, NTCs, PT100s, ultrasound level meters, air flow
pressure meters, over and under pressure switches, motor speed feedbacks, general analogue
inputs, open contact and AC protected inputs.

Outputs

*  Two TRIAC controlled for ON/OFF, duty cycle, or VAC level.
*  Two relay outputs.
e Two multi-purpose VDC outputs

Other features
* FlaBUS daisy-chain connection for communications and power supply from the CTRL unit.
* Configurable FlaBUS address for multiple expansion modules.

e DIN rail EN 50022 mounting, 4 units wide. Outside dimensions: 72 x 86 x 60 mm.

Bloc diagram
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Flamma MODB
ModBus Gateway Module
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By means of the MODB gateway module a full range of external ModBus systems, as motor drives, can
easily be integrated into the Flamma biomass combustion control system.

Specialised technology manufacturers like Omron, Schneider and others, offer a broad range of state of
the art drivers for industrial fans, pumps, augers and other motor devices fully controllable through the
industry standard ModBus link. Motor performance becomes smooth, efficient and adapted to the kind of
load and task at each part of the boiler.

As an example, Schneider's Altivar 312 driver family ranges powers from 0.18 kW to 15 kW for different
world wide three-phase electric power systems (from 200 V to 600V, 50/60 Hz). Omron's JX driver
family covers from 0.2 kW to 7.8 kW (from 200V to 480V, 50/60 Hz). Other families in both
manufactures cover different powers and needs.

Other industrial devices (sensors/drivers) can become part of the boiler system by means of the ModBus
connection. Several ModBus devices can be daisy chained on the same bus line. If necessary several
MODB gateways can also be connected to the same Flamma control system.

Features:
*  ModBus RTU mode.
* RS485 electrical interface.
* RJ45 connector.
* Integrated switchable line 120Q termination resistor.
* FlaBUS daisy-chain connection for communications and power supply from the CTRL unit.
* Configurable FIaBUS address for multiple gateway modules.

e DIN rail EN 50022 mounting, 2 units wide. Outside dimensions: 35 x 86 x 60 mm.
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Bloc diagram
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Flamma LCD7
7” LCD Touch Screen
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The LCD7 unit is Flamma's main human-machine interface, providing a smart and friendly graphic menu
and diagram system. Based on a SCADA-like diagram of the boiler system, meter bars, set-points,
alarms boxes, status flags and other resources can chosen and arranged around the screen by the user
according to its management needs and preferences.

Specific menus allow for system structure updates, installation configuration and upgrades, event log
viewing and downloading, etc.

The LCD7 touch-screen is to be connected to the Flamma CTRL module and can be wired to the most
convenient location (cabinet door, wall mount, machine's frontal panel etc.)

Features
e TFT 7.0”,152 x 91 mm, 800 x 400 pix., 256k colours screen.
* Reliable and accurate resistive touch layer.
* Rugged enclosing for industrial environments.

* Internal graphics processor frees main control unit from heavy displaying tasks.
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System View
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